Feeding male fruit flies a lot of sugar makes their male offspring fat, according to a study that pins the phenomenon to chromatin-associated changes in sperm that are transmitted to offspring.
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Feeding male fruit flies a lot of sugar makes their male offspring fat, according to a study that pins the phenomenon to chromatin-associated changes in sperm that are transmitted to offspring.
Numerous recent studies have examined non-mendelian inheritance patterns in creatures such as mice and flies. For instance, acquired traits involving metabolic state can be transmitted from male and female mice to F1 offspring-but the mechanism behind such effects is not clear.
In a new study, Anita Ö st and Adelheid Lempradl et al. examined this phenomenon in Drosophila melanogaster [1] . The short generation time of Drosophila facilitates quick experiments and helps researchers maintain consistent environmental conditions-including food intake, temperature, and feeding competition through numerous generations. In this study, the researchers focused on analyzing male flies and their male offspring to avoid factoring in direct effects on oocyte nutrient storage and gestational environment.
The researchers found that feeding male flies a diet high in sugar two days before mating yielded obese male offspring with excess fat stores. The same phenotype was also observed when the fathers were fed sugar-insufficient diets.
The researchers found that the sugar diet affected chromatin state in offspring, particularly two types of chromatin called ''black'' and ''blue.'' These chromatin types are defined by epigenetic marks on proteins associated with the DNA, such as H3K27me3 and H3K9me3, which silence gene expression. Desilencing of these chromatin types occurred in offspring, an effect most pronounced for genes near a particular type of genetic insulator. Up-regulated genes were enriched in metabolic processes such as lipid storage.
The effect began in the father's sperm and was dependent on germline expression of various factors involved in setting up black and blue chromatin. A high sugar diet resulted in broad transcriptional de-repression in sperm and selective upregulation of genes within black chromatin. This state is transmitted to the offspring, and also seems to affect the state of chromatin from maternal DNA in offspring.
Some studies of non-mendelian inheritance revealed traits passed on to the F2 generation, and in a handful transmission to the F3 generation; in this study, however, the obesity phenotype stopped at the F1. The researchers hint that a similar intergenerational mechanism may also operate in mammals-the gene expression signature of the F1 Drosophila offspring was similar to the gene expression signature of mice and people susceptible to obesity.
